P revious researchers and theorists have proposed that the traits of dominance and warmth are the primary dimensions of social behavior and are important elements for understanding various interpersonal outcomes (Carson, 1969; Kiesler, 1983; Leary, 1957; Wiggins, 1979) . Arguably, the interpersonal circumplex (IPC) is the most popular model used by researchers to examine these two interpersonal dimensions. The IPC has proven itself a useful model for organizing, conceptualizing, and assessing interpersonal behavior, motives, and traits (Wiggins, 2003) . The IPC model presented in Figure 1 indicates that interpersonal octants can be arranged on the circumference of a circle using the primary dimensions of dominance and warmth. This circular ordering suggests that octants that fall close together are more positively related than octants that fall further apart, interpersonal octants at right angels are unrelated, and octants opposite each other are negatively related. This report details how items from the International Personality Item Pool (IPIP; Goldberg, 1999) were used to create a freely available 32-item assessment of the IPC (the IPIP-IPC).
The structure of the IPC presented in Figure 1 implies that the eight interpersonal octants arranged around the circumplex represent different "blends" of the two dimensions of dominance and warmth. For example, the octant of extraversion (i.e., the NO octant) is a blend of dominance and warmth; whereas arrogance (i.e., the BC octant) is a blend of dominance and hostility (low warmth). In this manner, dominance and warmth can be conceptualized as two bipolar coordinates that can be used to geometrically locate various interpersonal constructs around the cirucmplex. The octants around the circumplex are given alphabetic names in a counterclockwise direction (e.g., PA, BC, DE, etc.) and can be defined by their angular location ranging from 0° to 360°. By considering the two dimensions of dominance and warmth together, the IPC provides a useful elaboration of two factors of the five-factor model (FFM). The two primary dimensions of the IPC represent approximately 45° to 60° rotations of the FFM dimensions of extraversion and agreeableness, indicating that these traits are located in the NO and JK octants, respectively (Ansell & Pincus, 2004; McCrae & Costa, 1989; Pincus, 2002) . In this manner, the FFM provides a framework with which to interpret the circumplex, and the IPC provides an elaboration of two factors from the FFM (McCrae & Costa, 1989) . Research clearly demonstrates the utility of the two-dimensional IPC as both a model of personality and as a tool for the interpersonal researcher (e.g., Bartholomew, 1990; D'Antono, Ditto, Moskowitz, & Rios, 2001; Gurtman, 1992; Locke, 2000; Madison, 1997; Markey, Funder, & Ozer, 2003; Markey, Markey, & Tinsley, 2004; Matano & Locke, 1995; Moskowitz & Zuroff, 2004; Pincus, Gurtman, & Ruiz, 1998; Pincus & Wilson, 2001; Sadler & Woody, 2003; Tracey, 1994; Tracey, Ryan, & Jaschik-Herman, 2001; Wiggins & Pincus, 1989) .
Perhaps the most widely used assessment of the IPC as a measurement of normal variations in interpersonal personality is the Interpersonal Adjective Scales (IAS; Wiggins, 1995) . The IAS consists of 64 adjective items designed to assess the eight octants of the IPC presented in Figure 1 . Previous research shows strong support for the circumplex structure of the IAS octant scales (e.g., Gurtman & Pincus, 2000; Wiggins, 2003; Wiggins & Brougthon, 1991) and the validity of these scales as assessments of interpersonal octants (e.g., Wiggins, & Broughton, 1991; Wiggins & Trobst, 1997) . However, the IAS items themselves can be difficult for some individuals to understand. Wiggins (2003) notes that some of the adjectives that comprise the IAS are unfamiliar (e.g., "ironhearted," "boastless," etc.) and are often negations of more familiar words (e.g., "unsly," "unsparkling," "unwily," etc.) . Because of the difficulty associated with understanding some of the IAS items researchers often include a glossary, which includes definitions of each adjective.
The current research presents three studies to demonstrate the psychometric properties and initial validation of a 32-item alternative measurement of the IPC (the IPIP-IPC). Instead of using adjectives that might be unfamiliar to some participants or that require a glossary, the IPIP-IPC consists of very short phrases (e.g., "Love large parties," "Think of others first," etc.). It is hoped that this relatively brief and easy to understand measurement of the IPC will provide an efficient alternative to the IAS when time is limited (e.g., when participants rate themselves or multiple others on several occasions, during largescale surveys, prescreening packets, etc.). Study 1 discusses how 32 items were selected to confirm to the properties of the IPC. Additionally, this study examines the circular structure of eight IPIP-IPC octant scales and how this new measurement relates to another popular model of personality: the FFM. Using separate samples, Studies 2 and 3 also examine the circular structure of the eight IPIP-IPC scales. Study 3 further examines the similarity between the 32-item IPIP-IPC and the 64-item IAS.
Study 1
There were three main goals of Study 1. First, the development of the IPIP-IPC is discussed. Second, the reliability, interscale correlations, and circular structure of the IPIP-IPC are examined. Finally, the IPIP-IPC is related to one of the most popular model of personality: the FFM. As discussed earlier, previous research suggests that the IPC is strongly related to the FFM traits of extraversion and agreeableness. Specifically, it is predicted that this new measurement will locate the trait of extraversion in the NO octant and the trait of agreeableness in the JK octant. 
Method
Participants Participants in the current study were 501 adults from the Eugene-Springfield Community Sample, ranging in age from 22 to 90 years and was composed of 216 males (43%) and 285 females (57%; for additional information about this sample see Goldberg, 1999) . As part of a larger study, all participants competed the initial 1,956 IPIP items (Goldberg et al., 2006) , and 481 participants also completed the NEO Personality Inventory (NEO-PI-R; Costa & McCrae, 1992 ). In the current study, these data were initially split into two samples. Sample 1 (n = 250) was used to initially select appropriate items to measure the IPC, and Sample 2 (n = 251) was used to confirm the structure of the selected items.
Measurements
The International Personality Item Pool (IPIP). The IPIP is an extensive collection of personality items available to the public at the IPIP Web site (http://ipip.ori.org). Participants indicate how accurately each IPIP item describes themselves using a scale of 1 to 5, with 1 indicating very inaccurate and 5 indicating very accurate (see appendix). The IPIP items have been used to create a multitude of personality measures (e.g., the IPIP-HEXACO scales [Ashton, Lee, & Goldberg, 2007] ; the Mini-IPIP Scales [Donnellan, Oswald, Baird, & Lucas, 2006] ), due in part to the generous nature of the researchers at the Oregon Research Institute in their sharing of resources and data.
The NEO Personality Inventory (NEO-PI-R). The NEO-PI-R (Costa & McCrae, 1992 ) is a 240-item selfreport measure designed to measure the personality domains represented by the FFM. Participants indicate how accurately each NEO item describes themselves using a 5-point, Likert-type scale ranging from 0 (strongly disagree) to 4 (strongly agree). Internal reliabilities for the extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience scales were .91, .85, .90, .91, and .89, respectively.
Results
To create a brief assessment of the IPC, the authors had the goal of selecting four items from the IPIP to represent each of the eight IPC octants, for a total of 32 items. Using the octant definitions and IAS items provided by Wiggins (1995) as a guide, the authors first selected between 20 and 35 IPIP items that seemed to best define each IPC octant. Next, the items included in the LM, DE, PA, and HI octants (i.e., the main dimensions of the IPC; see Figure 1 ) were subjected to a principal components analysis using Sample 1, and two orthogonal components were extracted. The four items that loaded highest and lowest on the resulting components were selected and averaged to create measures for the octants LM, DE, PA, and HI. Next, to select items that represented the NO octant, the candidate items of this octant were submitted to a principal components analysis with the previously selected mean octant scales, and two components were extracted and rotated to match the theoretical location of the two dimensions. This was done by using the four octant scales of these dimensions as markers and then rotating the components until maximum concordance with the markers' theoretical positions was achieved. Four items were then selected that loaded highly on these two components and had a loading pattern that occurred in the expected manner. The remaining octant scales were created in the same manner using three basic steps: (a) candidate items for a given octant were submitted to a principal components analysis containing the previously selected octant scale (i.e., octant scales were added incrementally, with earlier scales part of each new principal components analysis); (b) two components were extracted and rotated for maximum concordance with the theoretical positions of the previously selected octant scales; (c) the four items that best conformed to the octant's theoretical location on the IPC were selected (see Markey & Markey, 2006) . Using the above methodology, a total of eight, 4-item octant scales were created (see appendix).
Reliability of the IPIP-IPC Octant and Dimensional Scales
Participants' scores on a given octant was computed by averaging together the four items for a given octant (for the combined sample, PA: M = 2.21, SD = .77; BC: M = 2.09, SD = .73; DE: M = 2.24, SD = .69; FG: M = 2.81, SD = .80; HI: M = 3.19, SD = .70; JK: M = 3.80, SD = .57; LM: M = 3.92, SD = .57; NO: M = 3.17, SD = .77). Because four items were used to assess each octant, it was expected that the reliability of any single octant would be modest. As anticipated, the average 4-item composite reliability of the eight octant scales was .64 (range = .51 to .75) in Sample 1 and .63 (range = .50 to .77) in Sample 2. However, because the IPC suggests that these octant scales are ordered in a circular manner, these scales can be used in concert with each other to compute dimensional scores for warmth and dominance. This is advantageous because it increases the overall reliability of these dimensional scores. An individual's dimensional score of dominance and warmth can be computed using the geometric formula (Wiggins, 1995) :
where Z i represents the standardized score of the ith octant and θ i is the angle of the ith octant.
The reliability of these dimensional scores is easily calculated by methods traditionally used to compute reliabilities of weighted sums (Nunnally & Bernstein, 1994; Equation 7-17) . As expected, the reliabilities for the dimensional scores of warmth and dominance were reasonably high for both Sample 1 (.85 and .86, respectively) and Sample 2 (.86 and .84, respectively). Table 1 presents the intercorrelations of the eight scales for both samples. As would be expected from a circular structure, the highest positive correlation for each scale occurred with an adjacent octant and the highest negative correlation was with an opposite octant. When a principal components analysis is conducted on these intercorrelations, a clear two-factor solution emerges for both samples as evidenced by the clear second to third eigenvalue ratio in Sample 1 (eigenvalues = 2.84, 2.42, and .65) and Sample 2 (eigenvalues = 2.71, 2.46, and .66). To visually demonstrate the circular nature of the scales, Figures 2 and 3 display the loading of the eight octant scales on the two factors after these scales were rotated for maximum convergence with their theoretical locations on the IPC.
Circular Structure of the IPIP-IPC
A more precise way to assess the extent to which the scales conform to a circular structure is to examine whether the eight scales are related to each other in a manner predicted by the IPC. Specifically, the correlations of octants closer on the circle are predicted to be greater than those more distal. The correlations for the octant scales separated by 45° should be greater than the correlations for the octants separated by 90°; the correlations for the octants separated by 90° should be greater than the octants separated by 135°; and the correlations for the octants separated by 135° should be greater than the correlations for the octants separated by 180°. Taken together, the circular structures presented in Figure 1 generate a total of 288 order predictions for each circumplex model. To evaluate the fit of the circular model to the obtained correlation matrices of Samples 1 and 2, correspondence indices were computed (Hubert & Arabie, 1987) . A correspondence index (CI) serves as a measure of fit of a correlation matrix with the order predictions and is computed by comparing an obtained correlation matrix with the 288 order predictions (Hubert & Arabie, 1987) . The CI is a correlation coefficient (Somers's D; Somers, 1962 ) that can range from +1 (perfect fit) to −1 (no predictions were met), with a CI of 0.0 indicating the number of predictions met is equal to the number of predictions violated. To evaluate the significance of the fit of a circumplex model to the obtained correlation matrices, the confirmation or violation of the 288 order predictions for that circumplex model is examined with a randomization test of hypothesized order relations (Hubert & Arabie, 1987; Rounds, Tracey, & Hubert, 1992) . This test yields an exact probability of obtaining the predicted order among the correlations in the observed data matrix under the null hypothesis that the octant scales are relabeled at random; no assumptions about the independence of the order predictions are made. In a correlation matrix with eight variables, there are a total of 8! (40,320) possible random matrices that can be used to create a comparison distribution for evaluating the fit of the original matrix.
Randomization tests were computed to examine the 288 predicted order relations for the circumplex model using the RANDALL (Tracey, 1997) set of computer programs. As shown in Table 2 , for both Sample 1 and Sample 2, all the randomization tests were significant, and none of the random matrices fit the predicted order relations better than the original matrices. Additionally, the obtained CIs indicated that the octants scales consistently fit a circular structure (CIs = .99 and .99).
Relating the IPIP-IPC to the FFM of Personality
Next, the IPIP-IPC was related to the traits of the FFM by simultaneously using the eight IPIP-IPC scales to predict each FFM traits' vector length and angular location on the circumplex. By examining the eight IPIP-IPC scales simultaneously, instead of separately, not only is there a substantial increase in reliability, there is also a decrease in the likelihood of Type I errors occurring. The vector length of a trait can be interpreted in a manner similar to a multiple R (i.e., vector length provides an assessment of how strongly a trait is related to the IPIP-IPC). The vector length of a FFM trait can be calculated using the formula (Wiggins & Broughton, 1991) :
where r wt is the correlation between the warmth dimension and the FFM trait and r dt is the correlation between the dominance dimension and the FFM trait. The correlations between the dimensional scores of dominance and warmth and each of the FFM traits are presented in Table 3 . Applying these correlations to the above formula, the vector length of extraversion and agreeableness were the greatest (.74 and .65), whereas the vector length for the other traits were relatively low (mean vector length = .17). As predicted, such findings suggest that the traits of extraversion and agreeableness are strongly related to the IPIP-IPC.
The angular location of a trait represents its location around the circumference of the circumplex. The angular location of a trait can be calculated using the formula (Wiggins & Broughton, 1991) :
where r wt is the correlation between the warmth dimension and the FFM trait and r dt is the correlation between the dominance dimension and the FFM trait. Table 3 presents the angular location of each FFM trait. As expected, the angular location for extraversion was 43° (in the NO octant), and the angular location for agreeableness was 317° (in the JK octant).
Study 2
Although the previous study suggests that the IPIP-IPC scales occur in a manner predicted by the IPC, the participants in the first study completed the IPIP-IPC items as part of a much larger questionnaire. To ensure that this assessment procedure did not bias the findings, participants in Study 2 only completed the 32 items designed to assess the IPIP-IPC (see appendix). As with the previous findings, it is predicted that the eight scales of the IPIP-IPC will conform to a circular structure.
Method

Participants and Procedure
Data were collected from 274 undergraduate students, ranging in age from 18 to 26 years (M age = 18.71). This sample was composed of 80 males (29%) and 194 females (71%), who were all students from a private Northeastern university in the Philadelphia area. All participants completed the 32-item IPIP-IPC via a computer terminal at home or at school for course credit.
Results
As before, the average 4-item composite reliability of the eight octant scales for the IPIP-IPC was modest (M reliability = .60; range = .46 to .75), and the warmth and dominance dimensional scales produced higher levels of reliability (.80 and .86, respectively). Additionally, a principal components analysis again found a clear two-factor solution (eigenvalues = 2.89, 2.18, and .86). To visually demonstrate the circular nature of the scales, Figure 4 displays the loading of the eight octant scales on the two factors after these scales were rotated for maximum convergence with their theoretical locations on the IPC. As in the earlier study, randomization tests and a CI were used to examine whether or not IPIP-IPC ratings occurred in a manner predicted by the IPC. As shown in Table 2 , the randomization test was significant, and the corresponding CI indicated that the IPIP-IPC octant scales were adequately fit by a circular structure.
Study 3
The previous two studies suggest that the IPIP-IPC scales occur in circular manner predicted by the IPC. Additionally, the IPIP-IPC is related in a predictable manner to the traits of the FFM. The final study sought to examine the overlap between the IPIP-IPC and Wiggins's (1995) IAS. As noted earlier, Wiggins's IAS is one of the most used assessments of the IPC. Because the IPIP-IPC and IAS were designed to assess the same underlying constructs it was predicted that these two assessment scales would be highly related to each other. Finally, to demonstrate that the IPIP-IPC takes less time to complete than the IAS, a subset of participants were timed completing each assessment tool. 
Method
Participants
Data were collected from 100 undergraduate students whose age ranged from 18 to 21 years (M = 18.78 years). This sample was composed of 40 males (40%) and 60 females (60%) who were all students from a private northeastern university in the Philadelphia area. Participants completed the IPIP-IPC and IAS in random order in groups of 2 to 6 individuals. Additionally, the amount of time it took a subset of participants (n = 30) to complete the IPIP-IPC and IAS was recorded.
Measurements
The International Personality Item PoolInterpersonal Circumplex (IPIP-IPC) . The IPIP-IPC consists of 32 items designed to assess the eight octants of the IPC. Participants indicate how accurately each IPIP-IPC item describes themselves using a scale of 1 to 5, with 1 indicating very inaccurate and 5 indicating very accurate (see appendix).
Interpersonal Adjective Scale (IAS).
The IAS (Wiggins, 1995) consists of 64 adjective items designed to assess the eight octants of the IPC. Participants indicate how accurately each IAS adjective describes themselves using a scale of 1 to 8, with 1 indicating an extremely inaccurate description and 8 an extremely accurate description (IAS; Wiggins, 1995) . Past research shows strong support for the circumplex structure of the IAS octant scales (e.g., Gurtman & Pincus, 2000; Wiggins, 2003; Wiggins & Brougthon, 1991) and the validity of these scales as assessments of interpersonal octants (e.g., Wiggins, & Broughton, 1991; Wiggins & Trobst, 1997) .
Results
The average 4-item composite reliability of the eight octant scales for the IPIP-IPC was lower (M reliability = .64; range = .48 to .76) than the average 8-item composite reliability of the IAS (M reliability = .82). However, the reliability of the IPIP-IPC warmth and dominance dimensional scales (.89 and .82, respectively) were only slightly lower than the reliability of the IAS warmth and dominance dimensional scales (.95 and .94, respectively) . As in the studies reported above, a principal components analysis of the IPIP-IPC scales found a clear two-factor solution (eigenvalues = 3.01, 2.10, and .74). Additionally, randomization tests and a CI of the IPIP-IPC octant scales again indicated that the scales occurred in circular manner consistent with the IPC (see Table 2 ).
Correlations revealed that parallel IAS and IPIP-IPC octant scales were moderately correlated (Median r = .58, range = .44 to .69) and the dimensional scales of warmth, r(98) = .82, p < .001, and dominance, r (98) = .75, p < .001, were highly correlated with each other. To further examine the similarity between the IPIP-IPC and the IAS, the 16 octant scales from both measures were subjected to a principle components analysis. Figure 5 displays the loading of the 16 scales on the first two factors after the IPIP-IPC scales were rotated for maximum convergence with their theoretical locations on the IPC. As seen in this figure, the scales of the IPIP-IPC and IAS tended to be located fairly close to each other. To formally test the convergence between these two scales, the mean angular displacement (MAD; in degrees) between corresponding octant scales was computed. The significance of this displacement was then tested as a chi-square using the formula (Wagner, Kielser, & Schmidt, 1995) assessing the same underlying constructs, on average it only took participants 124.5 seconds (2 minutes 4 seconds) to complete the IPIP-IPC whereas it took participants, on average, 398.7 seconds (6 minutes 38 seconds) to complete the IAS, t(29) = 25.14, p < .001. In other words, the IPIP-IPC reduces the amount of time it takes to assess the IPC by almost 70%.
Discussion
The IPC can be used to describe an individual's personality, specifically his or her interpersonal characteristics, using the primary dimensions of dominance and warmth. The current research presents a new measure of the IPC, the 32-item IPIP-IPC. The IPC has often been assessed using the 64-item IAS. Although the IAS is an important measure that has contributed to valuable research for decades, it contains items which can be difficult for some to understand. The three studies presented demonstrate that (a) the IPIP-IPC conforms to the circular structure of the IPC, (b) the IPIP-IPC is related to the FFM traits of extraversion and agreeableness in a predictable manner, and (c) the IPIP-IPC has strong convergent validity with the IAS.
The main contribution of the IPIP-IPC is that it allows researchers the ability to assess the IPC when time is limited or when there is concern about participants' ability to understand the adjective items used by the IAS. Of course, the IPIP-IPC does have some limitations that should be considered. Although there is strong overlap between the IPIP-IPC and the IAS, the reliability of the four-item IPIP-IPC octant scales was lower than the reliability typically produced by the eight-item IAS octant scales. Additio nally, because the IPIP-IPC is a new measurement, its validity has not been established as strongly as the validity of the IAS.
The IPC has proven itself an extremely valuable model for understanding interpersonal characteristics and behaviors. Many current interpersonal theorists and researchers have emphasized the importance of the IPC primary dimensions, warmth and dominance, as predictors of various interpersonal issues (e.g., Ansell & Pincus, 2004; Pincus & Ansell, 2003; Wiggins, 1991; Wiggins & Trapnell, 1996) . Previous studies assessing the IPC have contributed to our understanding of interpersonal interactions, attachment styles, values, complementarity of interpersonal behaviors, personality traits, health-related behaviors, interpersonal problems, personality disorders, and therapeutic outcomes (e.g., Alden, Wiggins, & Pincus, 1990; Bartholomew, 1990; Gurtman, 1997; Locke, 2000; Madison, 1997; Markey et al., 2003; Markey & Markey, 2006; Matano & Locke, 1995; Sadler & Woody, 2003; Tracey et al., 2001; Wiggins & Broughton, 1991; Wiggins & Pincus, 1989) . We expect that the IPIP-IPC will contribute to our ability to quickly and easily measure interpersonal characteristics thereby allowing an even broader exploration of the links between the IPC and various interpersonal and intrapersonal outcomes. (continued) 
